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© a telephone apparatus includes a decoder, a 
memory, a comparison circuit and an output device. 
The decoder serves to detect telephone number 
information of a calling side which is transmitted 
together with bell signals through a telephone tine to 
decode the telephone number information. The 
memory is stored with telephone number data of call 
sides in correspondence with plural operation keys, 
respectively. The comparison circuit serves to com- 
pare the output data of the decoder with the tele- 
phone number data stored in the memory when a 
call is received. When any coincidence is detected 
between the output data of the decoder and the 
telephone number data of the memory on the basis 
of the comparison result of the comparison circuit, 
the output device notifies an user that the call cor- 
responds to one of the telephone number data 
stored in the memory. The output device includes 
plural display (indication) units which are respec- 
tively provided in correspondence with the plural 
operation keys, and a driving control circuit for se- 
lectively driving the display unit of the operation key 
corresponding to the coincident telephone number 
data on the basis of the comparison result. Alter- 
nately, the output device may include audio data 
memory in which names of call sides corresponding 
to the telephone number data stored in the memory 
are stored as audio data in correspondence with the 
operation keys, an electro-acoustic transducer to 



which the audio data read out from the audio data 
memory are supplied, and a controller for reading 
out the audio data corresponding to the coincident 
telephone number data from the audio data memory 
and outputting (reproducing) the audio data from the 
electro-acoustic transducer on the basis of the com- 
parison result. 

FIG. 2 
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The present invention relates to a telephone 
apparatus. More particularly the present invention 
relates to a telephone apparatus having the capa- 
bility of supplying r a reception (called) side with 
information regarding a calling (transmitting) side 
such as telephone number information. 

A telephone service which is called ■ as "Call 
Display" inserts the telephone number of a calling 
(transmitting) side between bell signals for recep- 
tion of a call and transmits the data to a reception 
• (called) side has widely propagated in the USA and 
Canada. FIGS. 1A and IB of the accompanying 
drawings are diagrams showing a time chart and 
the format of the reception bell signals transmitted 
to the reception side. 

In this Call Display telephone service, modem 

r data containing information regarding the telephone 
number of a calling side is inserted between- first 
arid second bell signals as shown in FIG. 1A. A bell 
signal is used to ring the bell of a telephone at the 
reception side, and it includes, for example, a 20 
< Hz signal -which is continuous' for two seconds 
(corresponding to one- bell sound). The modem 
data having data length corresponding to four sec- 
onds is inserted after 0.5 second elapses subse- 
quent to the frrst bell signal. Further, a second bell 
signaHs continuously generated for two seconds 

" after 0.5 second elapses subsequent to the modem 
data. Subsequently,, the 'similar bell signals, each 
continuous for two seconds, are transmitted at in-: 
tervals of 5 seconds until an user at-the reception 
side answers the call. The modem data is inserted 
- only between the first and second bell signals. 

In this- case, as shown in FIG. 1B, the modem 
~ 'data includes a synchronizing signal composing of 
a repetition of "1", "0" which are alternately re- 
peated over 240 bits at the head - of the ' modem 
data, and subsequently a signal having a train of 
"1" (mark) each continuing for 25 msec over 150 
msec. This signal is used to identify the head of 
the data. The modem data finally includes informa- 
tion oh month, date, hour; minute and telephone 
number. These information on month, date, hour, 
minute and telephone number are respectively set 
with 144 bits in U. S. A., and with about 250 bits in 
Canada: For these modem data, biphase marks 
codes (mark = "1" = 2200 Hz, space' ■= "0" = 
1200 Hz" are transmitted at 1200 baud. These are 
defined as a Bell -202 standard: 

According "to this telephone service,'. by decod- 
ing the modem data located between the first and 
•second bell signals, the telephone number; of a 
' calling side can be detected before "a^ reception 
side receives and answers the phone ? from the 
calling side. In a conventional telephone apparatus, 
the telephone number of the calling side which is 
obtained by decoding the modem data ; as de- 
scribed above is displayed on a display unit such 



as an LCD (Liquid Crystal Display). Except for a 
case where the telephone number of the calling 
side is well known by the user, it is general that the 
user cannot immediately identify a calling side on 
5 the basis of the telephone number of the calling 
side even when the telephone number is displayed 
on the display unit. 

Accordingly, in addition to the Call Display 
telephone service, some companies have offered a 
w service called "Name Display". 

In the Name Display . telephone service, the 
name of a telephone subscriber is transmitted to- 
gether with information on the telephone number 
thereof between the reception bell signals. How- 
75 ever, in order to perform the Name Display tele- 
phone service, there are. various overheads such as 
the need to install a new switchboard, etc. imposed 
on a telephone office side, and thus this service 
has not been widely adopted as yet. ^ 
20 A technique for enabling the display of names 

of calling sides using only the Call Display tele- 
phone service has been previously proposed in US 
Patent No. 4,924,496, for example. 

According to this technique, a telephone ap- 
25 paratus is equipped with a dictionary memory in 
which the telephone numbers of various calling 
parties and the corresponding names of the calling 
parties can be registered beforehand. In this tele- 
phone apparatus, the transmitted, information re- 
30 garding a caller's telephone number is decoded on 
the basis of the Call Display, telephone service to 
compare the .telephone number data with ,each of 
the registered telephone numbers read out from 
the dictionary memory, .and if any telephone num- 
35 ber is coincident with the transmitted telephone 
number data, the name data of the coincident tele- 
phone number is read: out and displayed on a 
display unit such as an LCD in alphabet characters. 
■However, in the technique as described above, 
40 an user is required to beforehand prepare a dic- 
tionary memory containing name data correspond- 
ing the telephone numbers of calling parties. That 
is, it is necessary that the user, carries out a key 
manipulation of. inputting.these names and register- 
45 ing the names in correspondence -with the tele- 
phone numbers. This, manipulation is very cum- 
* bersome and imposes unfavorable burdens on the 
user. . • 

Further, this telephone service must use a dis- 
50 -play :unit having an alphabetical-letter displaying 
- function, and it is expensive. 

It is, therefore, an objectof the present inven- 
tion- to provide a telephone apparatuSj which re- 
solves the above-mentioned problem. 
55 According to ;the- present, invention, there is 

. provided a telephone apparatus comprising: 

decode means for detecting information on the 
telephone^ number of a calling side which is trans- 
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mitted together with bell signals through a tele- 
phone line and decoding the telephone number 
information; 

memory means in which telephone number 
data of call sides are stored in correspondence 
with plural respective operation keys; 

comparison means for comparing the tele- 
phone number data stored in said memory means 
with output data of said decode means which are 
obtained by decoding the telephone number in- 
formation transmitted through the telephone line 
when a call is received; and 

output means for indicating an user that the 
received call-' corresponds : to one of the telephone 
number data which have been already stored and 
registered in said memory means when a compari- 
son result of said comparison means represents 
coincidence between the output data of said de- 
code means and one of the telephone number data 
stored in 

said memory means. The invention will be fur- 
ther described by way of non-limitative example 
with reference -to the accompanying drawings, in 
which:- 

FIGS. 1A and 1B are diagram's showing a time 
chart and a format of the reception bell signals 
transmitted to the reception side; * 
FIG. 2 shows an outline of an operation panel of 
a first embodiment of a telephone apparatus 
according' to this invention; 
FIG. 3 is a circuit diagram "of the first embodi- 
ment of the ; telephone apparatus according to 
this invention; ' - 
FIG. A' is a block diagram showing 'the construc- 
• tion of a main part of the first" embodiment of the 
telephone apparatus according to this invention; 
FIG. 5 is a flowchart for the main part of the first 
embodiment of this invention; 
FIG. 6 is another flowchart for the main part of 
the first embodiment of this invention; 
FIG, 7 is a block diagram of a second embodi- 
ment of the telephone apparatus according to 
this invention; and ■ — " * 
FIG. 8 is a flowchart for the operation of the 
embodiment of FIG* 7. 
Preferred embodiments according ■ to the 
present invention will be hereunder described with 
reference to the accompanying drawings. 

FIG. 2 shows' the outline of an embodiment of 
the telephone apparatus according to this invention. 
In FIG. 2, reference numeral 1 represents a main 
body -of the telephone apparatus, reference nu- 
meral^ represents a hand set/ reference numeral 3 
represents a numeric' key for inputting a telephone 
number, etc., and reference numeral 4 represents a 
display unit for displaying the'input telephone num- 
ber, a time, etc. The display -unit 4 is composed of 
an LCD, for example. Reference numeral . 10 repre- 



sents a -one-touch operation portion, and it is pro- 
vided with plural one^touch keys 5 and a name 
plate 6 for indicating the names of call sides (those 
which will call or be called to the user through a 
5 telephone line). The term "call side" in this speci- 
fication means a called side (a receiver) when the 
user of this apparatus is a calling side (transmitter), 
and .it means a calling side (transmitter) when the 
user of this apparatus, is a called side (receiver). 
10 The call sides are registered in correspondence 
with the respective one-touch keys 5. In this em- 
bodiment, 16 one-touch keys are provided, and the 
- .names of the registered call sides are written on 
1 • the name plate in correspondence with the respec- 
75 tive one-touch keys 5 by user's Jnand-writing or 
other means. 

It is well known that a one-touch dial registra- 
tion is carried out by pushing a one-touch key, 
inputting the telephone number of a call , side and 
20 then pushing a prescribed enter key. Through this 
operation, the telephone numbers, of call sides are 
■ stored in a memory in correspondence with the 
• respective one-touch keys 5. , 

Upon pushing a one-touch key 5, the telephone 
25. number of a call side which corresponds- to the 
1 pushed one-touch key 5 is read out from the mem- 
ory, and an automatic dialing is performed. That is, 
• -'the dialing of the telephone number can be per- 
formed by merely pushing the.. .one-touch key with- 
30 • :out full, dialing.. In this case, the telephone number 
; of the call-side is displayed on the display-unit 4. 
■ v In this embodiment, the one-touch keys 5 and 
a name-writing area in which the names are hand- 
r written are provided. Therefore, in order to indicate 
35 ■ . (identify) a call side, LEDs (Light-Emitting Diodes) 
- 7 are provided for the respective one-touch keys 5 
in the vicinity of the name-writing area. ; 
: Upon pushing a one-touch key .5, the cor- 
< " responding LED 7, is turned on, . and the name of a 
4o. .;call side can be confirmed by looking at the name 
plate 6. In addition, the telephone number of the 
f.call side. is displayed on the display unit 4, and the 
call side can be further reconfirmed. 

The- above operation is substantially identical to 
45- . that* of a general telephone apparatus . except for 
. , the LEDs 7 serving as the display device. 

However, the' telephone apparatus, of this em- 
bodiment is different • from . the general telephone 
apparatus as follows. That is, when information on 
so ' r the telephone number -of a calling side, which is 
■ ,- contained between first and second bell signals in 
. , transmitted modem data is detected at a call re- 
1 ception time, the information on the- telephone 
number (telephone number data) is : decoded. The 
55 -decoded, telephone number data is compared with 
. - - the telephone . number data which- are stored in 
-correspondence, with the respective one-touch keys 
5 in the memory. If there is any coincident tele- 
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phone number data, the LED 7 located near to the 
one-touch key 5 for which the coincident telephone 
number is registered as a one-touch dial is turned 
on and off in accordance with the bell signals. 

Accordingly, at the call reception time, when a 
calling side is one of call sides whose telephone 
numbers are registered * in accordance with the 
one-touch keys, the name-writing area on the name 
plate is indicated by the LED 7. As a result, the 
user or called side can easrly identify the name of 
the calling side on the basis of the name-writing 
area. 

It is generally adopted for a conventional tele- 
phone apparatus that an user writes the names of 
call sides on a name plate for the* one-touch reg- 
istration, and thus in this embodiment no surplus 
and cumbersome operation for the Call Display is 
not required to the user. In addition, the name- 
writing oh the name plate is performed by the "user, 
and thus the user can - write names other than 
subscribers registered in a telephone office. 

That is, when a person who actually uses a 
telephone at a calling side is different from the 
subscriber of the telephone' which is registered in a 
telephone office, the user can directly write the 
name of the person on the name plate. For exam- 
pie, when the name of a father is register as a 
subscriber, but his daughter actually uses the tele- 
phone of the subscriber' and calls the user with the 
telephone, it is of no use to display the name-of the 
'subscriber on a display unit utilizing the ' Name 
Display telephone service. However, according to 
this invention, the user can freely' write the name of 
any person on the name plate, and the names of 
persons other than subscribers whom the user well 
knows can be indicated. These are very convenient 
for the user. 

Next, 'the circuit construction of the telephone 
apparatus of the first embodiment according to this 
invention will be described with reference to FIGS. 
3 through 6. 1 ■ 

FIG. 3 is a circuit diagram showing the tele- 
phone apparatus, and this telephone apparatus is 
implemented by an IC technique'. 

In FIG. 3, L1 and L2 represent a telephone line, 
and are connected to a modular jack 11 provided 
to the telephone apparatus. Each of reference nu- 
merals 12, 13 and 14 represents a bridge'' circuit. 
Reference numeral 15 represents a "ringer 'circuit 
composed of an integrated circuit (IC); reference 
numeral 16 denotes a demodulator composed of 
an IC; reference humeral 18 denotes a -speech 
circuit composed of an IC; and reference numeral 
19 denotes a DC power source. 

Reference humeral 100 represents a micro- 
computer, and the microcomputer 100 is- connect- 
ed to the LCD display unit' 4, "a one-touch LED 
group 22 including plural LED's which are provided 



in correspondence with the respective one-touch 
keys 5 as shown in FIG. 2, and an operation key 
group 23 including the one-touch keys 5, the nu- 
meral key 3 and the other keys. The LED group 22 

5 is designed in a matrix form. 

. In the embodiment as shown in FIG. 3, the 
microcomputer 100 is designed to be reset by a 
rest circuit 24 which is actuated in accordance with 
a hook switch HK. Reference numeral 25 repre- 

70 sents a bell sound tone switching circuit for altering 
bell sound tone. 

The microcomputer. 100 includes a one-touch 
memory for storing telephone numbers which are 
registered in correspondence with the respective 

rs plural one-touch keys 5, and a telephone number 
for storing the telephone number of a calling side 
which is transmitted through the telephone lines L1 
and L2. 'A work area of a so-called work RAM is 
usable for these memories. 

20 At a time when reception- bell signals arrive at 

the reception side through the telephone lines L1 
and L2, the ringer circuit 15 is actuated to drive a 
bell 26 in accordance with the bell signals. Refer- 
ence numeral 27 is a circuit for adjusting the sound 

25 volume of the bell, and in FIG. 3. the circuit 27 is 
switched to a state where no bell sound is. pro- 
duced. 

When modem data are transmitted between 
first and second reception bell signals, the data are 

30 detected and demodulated by the demodulator 16. 
The .demodulated data containing the telephone 
number, information of the calling side are input to 
the microcomputer 100. The demodulator 16 also 
detects the reception bell signals, and supplies ring 

35 signals as a reception detection signal to the 
microcomputer 100. 

f The microcomputer 10.0- decodes the telephone 
number data, etc. from the demodulated, output 
signal of the demodulator 16, and transmits the 

40 decoded output signal thereof . to an LCD display 
circuit 21. Through this operation, the telephone 
number of the calling side, etc. are displayed on 
. - the display unit 4. 

As described later, the microcomputer 100 also 

45 serves to successively compare the telephone 
number data- obtained by decoding the demodu- 
lated output signal of the demodulator 16 with the 
■ telephone* number data -stored in the one-touch 
memory. If' any coincident telephone number data 

so is 'detected on the- basis., of the comparison result, 
the microcomputer 100 controls the driving of the 
one-touch LED group 22 so that the- LED for the 
coincident telephone number is turned on and off. 
At the same time; if any coincident telephone num- 

55 ben data' exists, for the purpose of making the user 
to perceive, with sound, that the' received call is 
made by an -acquaintance which is registered for a 
one-touch key, the microcomputer 100 drives the 
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sound tone switching circuit 25 and controls the 
ringer circuit 15 to alter the sound tone of repro- 
duced sound of the bell 26. If no coincident tele- 
phone number data is detected, the telephone 
number data obtained by decoding the demodu- 
lated signal from the demodulator 16 are supplied 
to the LCD display circuit 21 to display the re- 
ceived telephone number on the display unit 4. 

When the user picks up the hand set 2 in 
response to the call reception, the hook switch HK 
is turned on, and the microcomputer 100 detects 
the turn-on of the hook switch HK. The microcom- 
puter 100 transmits a control signal to the speech 
circuit 18 to enable a telephonic communication 
with the calling side. 

When the telephonic communication is finished 
and the hand set 2 is returned to its original state, 
the hook switch HK is turned off again, and the 
reset circuit 24 is actuated to reset the microcom- 
puter 100 to its original state. 

When -a transmission is made by operating a 
one-touch key 5 or performing a dialing with the 
numeral key 3, the microcomputer 100 transmits a 
dial signal for the telephone number of . a calling 
side to the circuits L1 and L2 through a dial pulse 
circuit 17. 

Next, the operation of a main part of the first 
embodiment according to this invention will be 
described in more detail with reference to a block 
diagram of FIG. 4. 

At the call reception time, the bell circuit 150 is 
• actuated by the first bell signal;- so that the bell 26 
rings to produce normal bell sound. A .reception 
arid/telephone number detecting circuit 160 con- 
taining the demodulator 16 and a part of the^ micro- 
computer 100 detects the call reception,- and trans- 
mits a detection signal to the. communication circuit 
180. When modem data are transmitted between 
the first and second, bell '.signals, the .detecting 
circuit 160 demodulates the modem data, >and de- 
codes the telephone number data and other in- 
formation. The decoded- telephone, number data is 
written into a telephone number memory 101 pro- 
vided to the microcomputer 100. 

At this time, in response to a reception and 
■telephone number detection signal from the recep- 
tion and telephone number detecting, circuit 160, a 
read-out/write-in control circuit 1 02 is actuated to 
write the decoded telephone number data into the 
memory 101. Further, the read-out/write-in control 
circuit 102 reads out written telephone number data 
and transmits it to the LCD display circuit 21. The 
decoded telephone number 'data are displayed to- 
gether with time information on the .display unit 4. 
At the same time,; the telephone number data read 
out from the memory 101 are supplied to a co- 
incidence and comparison. circuit 103. 



On the other hand, the reception and telephone 
number detecting circuit 160 supplies the read- 
out/write-in control circuit 104 with a detection sig- 
nal representing that the telephone number infor- 
5 mation is contained in the reception signal of the 
modem data. In, response to the detection signal, 

• the read- out/write-in control circuit 104 succes- 

• sively reads out from the one-touch memory 105 
the telephone number data representing plural tele- 

io phone numbers which are beforehand stored in the 
one-touch .. memory 105 while registered in cor- 
respondence with the respective one-touch keys, 
. and transmits these data to the coincidence and 
comparison circuit 103. 

75 A display control circuit. 106 generates a driv- 

ing signal for turning on and off the LEDs 7 which 
is. located near to the one-touch key -5 registered 
for the coincidence telephone number. In response 
, ■ to -the driving signal, one of .the LEDs 7 for the 

20 - corresponding one-touch key of the one-touch key 
group 22 is turned on and off in accordance with 
(in synchronism with) the bell signals. 

The output .signal of the coincidence and com- 
parison circuit 103 is -supplied to a sound, tone 

25 switching circuit 250 including a part of the micro- 

• computer 100 and the sound tone switching : circuit 
.... 25. The sound tone switching circuit 250 receives 

v the output signal of the circuit .103 to alter the 
• sound tone of the second and subsequent bell 
30: ; : -signals to a sound, tone which is different from that 
of the first bell signal, whereby an user or receiver 
.is made noticed. that the call is made by a person 
, ; who. is registered for the one-touch key 5 near to 
the LED which is turned on and off. 
35 i In the one-touch memory 105 are successively 
<. stored telephone number data corresponding t to the 
respective one-touch keys which have been regis- 
tered by manipulation of the one-touch keys 5 and 

• the numeral key 3 in the key group 23 containing 
40 " the one-touch keys and the other keys by the one- 
touch registering circuit 107. At this time, the- read- 
out/write-in control circuit 104 is controlled by the 

• one-touch registering circuit 107 to perform the 
write-in operation of the telephone number, data 

45 into the memory .105. 

. . In* response to the calling reception, the. hand 
; set, 2 is lifted up and the hook switch HK is 
, - switched on in the communication circuit. 1,80, so 
. ; --.-that a telephonic .communication .is allowed- to be 
so -performed. . 

... ; Jhe embodiment shown in FIG. 4 is designed 
: ^ so .-that, several call cases can be successively 
stored in the telephone number memory 101. That 
is, when a call has model data between bell sig- 
55-.. /-rials, the read-out/write-in. control circuit 102 re- 
. ceives toe detection output signal of the detecting 
: . , circuit 160, and successively writes telephone num- 
. ber data and time data of a permissible number of 
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calls at serial addresses in the memory 101. 

The user can search a plurality of received 
calls later with the reception review circuit 108, and 
-the telephone apparatus is equipped with* a key 
switch to perform the searching operation: Upon 
pushing the key switch for reception review, the 
reception review circuit- 108 is actuated and the 
readout/write-in control circuital 02 is driven to suc- 
cessively read out the stored ■ telephone number 
data of calling sides. The telephone number data 
thus read out are successively transmitted to the 
LCD display circuit 21 to display the telephone 
numbers oh the display unit 4. • 

At this time, like the call reception as described 
above, if the telephone number-data of a searched 
received call is coincident with one of the tele- 
phone number data which have been registered as 
one-touch dials, the LED 7 in the vicinity of the 
corresponding one-touch key 5 is turned on, 
whereby the user can identify the name of the 
searched received call from the name plate 6. This 
reception review utilizes the fact that the telephone 
number data are stored in the telephone number 
memory '10 even when no answering to a call is 
made' in an automatically answering mode, for ex- 
ample. Accordingly, it* is effective to a case where 
a'call is made later at the reception side to answer 
the received calls (hereinafter referred to as "re- 
call"). 

That is-, when calls from calling sides which 
have been received and registered in correspon- 
dence with the respective ( one-touch keys are 
checked on the plate name through the display of 
the LED by actuating the reception review- circuit 
108, the user can make an automatic dial call to 
each of the calling sides by pushing each of the 
one-touch keys. 

In a conventional reception review circuit 108, 
when' a recall is required to be made with looking 
' at the display unit', the telephone number to be re- 
called can • be automatically dialed by 'pushing a 
send key. However, even when the user can know 
the telephone number, he cannot know the name of 
the calling side of the call. On ;the other hand, in 
this embodiment the user can easily know the 
name' of the calling side by seeing the name plate. 
For example, when a calling side is . an -user's 
acquaintance who is registered for a one-touch key 
5 and the "user Wants to re-call the acquaintance, 
trie user" can easily check the name of the ac- 
quaintance with the name-writing area of the name 
plate in the vicinity of the- turned-oh LED 7. In this 
case, the re-call "can be made pushing hot only the 
one-touch key '5, but also the send key. : ■ 

FIG. 5 is a flowchart showing the operation of 
the 1 microcomputer 100 at the call reception time. 

- When a call is received, a first bell sound is 
produced as a normal sound by- ringing the bell 26 



(step S1-1). Subsequently, the program goes to a 
step S1-2 to judge on the basis of demodulated 
data from the demodulator 16 whether telephone 
number data are transmitted between first and sec- 
5 ond bell signals. If the telephone number data are 
judged to be transmitted, the program goes from 
. the step S1-2 to a step S1-3, at which the micro- 
computer 100 decodes the demodulated data. 

Subsequently, the decoded telephone number 
io data are stored in the telephone number data at a 
step S1-4. Next, the program goes to a step S1-5 
to judge whether the same telephone number data 
, as the received telephone number stored in the 
memory 101 exists in the telephone number data 
75 stored in the one-touch memory 105: If no same 
telephone number data exists, the program goes 
from the step S1-5 to a step S1-6 to produce 
normal bell sound in response* to the second and 
subsequent bell signals by ringing the. bell 26. 
20 At a next step S1-7, the hand set. is lifted up 

and it is judged whether the off-hook is performed. 
If it is -judged at a step- S1-8 whether the bell 
signals are finished in a state where no off-hook is 
performed, the program goes to a step S1-9 at 
25 which the microcomputer 1 00 is shifted to a routine 
for a stand-by state, idle state. If .it is judged at the 
step S1-8 that the bell signals are not finished, the 
program returns to the step S 1-6 to continue ring- 
. ing the bell as normal sound. 
30 If it is detected at the step S1-7 that the off- 

hook is made, the program goes to a step S1-13 at 
which the microcomputer 100 is. shifted to a tele- 
\ . phonic communication routine. If, no telephone 
number data are detected at the steps S1-2, the 
35 program jumps to the step S1-6 to carry out the 
above step. . .. • 

If- it is judged at the -step S1-5 that any co- 
incident telephone number data exists between the 
. telephone number data registered in the one-touch 
40 memory 105 and the received telephone number 
data, the program goes from the step.. S 1-5 to the 
'' step S1- 10, at which, the. sound tone switching 
* " circuit 25 is controlled to alter the .sound tone of 
the second and ' subsequent bell signals. At the 
45 same time, the LED 7 located - near to the one- 
touch key 5 corresponding to -the telephone num- 
ber data in the one-touch memory -105, which is 
coincident with the detected telephone number 
= ' data, is turned on and off in accordance with the 
50'.* -bell sound. 'The user can identify the calling side 
' from the name-writing area of the name, plate by 
■ seeing the turn on-and-off of. the LED 7. 

Subsequently to the. step S1 -10, the program 
' . goes to. a. step S1-1 1, at. which a call reception is 
55 x made and it is judged . whether -the . off-hook is 
made. If the off-hook, is judged, the program goes 
■ from; the. step S1-11 to a step S1-13 to start the 
"* telephonic communication routine. ■ 
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If it is judged at the step S1-11 that the off- 
hook is not made, the program goes to a step S1- 
12 to judge whether the bell signals are finished. If 
the bell signals are not finished, the program re- 
turns to the step S1-10 to continue the bell sound 
having its sound tone altered and continue to turn 
on and off the LED 7. If it is judged at the step S1- 
12 that the bell signals are finished, the. program 
goes to the step S1-9 to shift to the idle routine. 

Next, the flowchart for the reception review will 
be described with reference to FIG. 6.' 

When a reception review key (not shown) is 
pushed, this routine is started. At a step S2-1, the 
address of the telephone number memory 101 is 
initialized to a head one. Subsequently, the pro- 
gram goes to a step S2-2 to read out telephone 
number data registered at a first address of the 
memory 101. Thereafter, the program goes to a 
step S2-3 to display , the read-out telephone num- 
ber data on the display unit 4. 

The program further goes to a step S2-4 to 
compare the read- out telephone number data with 
the telephone number data stored in the one-touch 
memory 105 and judge whether the same tele- 
phone number data exists in the telephone number 
data of the one-touch dials. If the same telephone 
number exists, the program goes from the step S2- 
4 to a step S2-5 to turn on the LED 7 for the one- 
touch key 5 for which the telephone number data is 
registered. 

Subsequently,, it is judged at a step S2-6 
whether the turn- on state of the LED 7 is contin- 
ued for two seconds, for example. If two seconds 
elapse, the program goes to a step S2-7.to turn out 
the LED 7, and then goes to a step S2-8. If it is^ 
judged at the step S2-4 that no same telephone 
number exists in the one-touch - memory 105, the 
program goes from the step S2-4 to the step S2-8. 

At the step S2-8, it is judged whether all stored 
telephone number data have been read out from 
the telephone number memory 101. If all the tele- 
phone number data have not yet been read out, a 
next address is indicated at a step S2-9, and then 
the program . returns to the step S2-2 to repeat the 
same operation as described above. If it is judged 
at the step S2-8 that all the telephone number data 
have been read out, the reception review routine is 
ended. 

• In the above embodiment, when the same tele- 
phone number data as a .calling side is registered 
in correspondence with the one-touch key, the LED 
7 near to the name plate 6 is turned out, whereby 
the user can identify the calling ; side. In place of 
the above arrangement, it may be. adopted that the 
LEDs 7 are provided inside of the respective one- 
touch keys' 5 and an operation unit l of each one- 
touch key* 5 is illuminated -.from • the back side 
thereof to enable the user to identify a calling side. 



Likewise, it may be also adopted that the LED are 
provided at the back side of the name plate, and 
the name plate is illuminated to enable the user to 
identify a calling side. Further, it may be adopted 
5 that the LEDs are provided inside of the respective 
one-touch keys, and the key itself is lighted. 

In addition to or in place of a manner that a 
calling side is identified by turning on or turning out 
one of the LEDs 7 for indication, the name of a 
10 calling side may be sounded with voice. . 

FIG. 7 is a .block diagram showing a second 

■ embodiment of the telephone apparatus according 
to the present invention in which the name: of a call 
side is . sounded with voice in addition to the dis- 

;s play of the LED 7. The same elements as the first 
embodiment are represented by the same refer- 
ence numerals, and the detailed description thereof 
is omitted. ; 

The second, embodiment is newly provided 
20 with a audio memory 30. When telephone number 
data are registered by the one-touch keys 5, the 
names : of calling sides corresponding telephone 
number data are registered as audio data, This 
operation is performed by pushing the one-touch 
25 keys 5. to input the telephone number data, and at 
the same time by inputting the names of the call 
sides with voice using a microphone unit .33. The 
■ output signal of the microphone unit 33 is con- 
verted to digital signals by an A/D converter 34, 
30 .■ and stored into the audio memory 30. , 
: The read-put/write-in. control circuit 1 1 0 is used 

: - to .control , the audio memory 30. The control circuit 
. < ,11,0 is controlled to set the audio memory 30 to a 
data-writable state at the same time when the teie- 
35 phone number data are registered into the one- 
touch memory 105 by the one-touch registering 
circuit 102, whereby the audio data of the names of 
the call sides cap be performed by : .the user. 
v . At the call reception, time, the telephone num- 

40 ber data are detected and decoded. If the received 
telephone number data is coincident with one of 
- the telephone number data registered in the one- 
touch memory 105, the ; read-out/write-in control 
. circuit 10 is actuated. The audio memory 30 is set 
45 to a data read-out state by the control circuit 110, 
and the audio data of the name of a call side, which 

■ is registered in correspondence with, the coincident 
telephone number data. The read-out, audio data 

. .- ...are supplied through a Q/A converter 31 ; to a 
so... speaker unit 32 to reproduce the name of the call 
,f side with voice. 
; ; At this time, the second and subsequent bell 
r t sounds are stopped to enable the user to easily 
hear the sound from the speaker unit 32. In order 
55 to. perform this operation, the output signal of the 
coincidence and comparison circuit 103 is supplied 
(::* to a bell stop control circuit, whereby the bell stop 
/, • . control circuit is controlled to stop the bell sound of 
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the bell circuit, etc. 

FIG. 8 is a flowchart for the second embodi- 
ment when the name of a call side is sounded with 
voice. In this embodiment, steps S1-21 and 22 are 
substituted for the step S1-10 of the flowchart 
shown in FIG. 5. The other steps are similar to 
those of FIG. 5. 

That is, in the second embodiment, when the 
telephone number data stored in the one-touch 
memory 105 contains telephone number data 
'which is coincident with the received telephone 
number data, the program jumps from the step S1- 
5 to the step S1-21 to turn on and off the LED 7 
near to the one-touch key 5 for the coincident 
telephone number. Thereafter, the program goes to 
the step S1-22 to stop the second and subsequent 
ringing operations (bell sound) of the bell, and then 
to , read out the audio data for the name of the call 
side corresponding to the one-touch key and repro- 
duce the data by the speaker unit 32. The program 
goes from the step S1-22 to the step S1-11. 

For example," a voice like "CALL FROM JOHN 
CALL FROM JOHN is announced from the 
speaker unit 32. Through this voice, the user can 
identify the calling side without looking at the dis- 
play panel screen of the telephone apparatus by 
the voice from the speaker unit 32. 

The microphone unit 33 and the speaker unit 
32 which serve as audio* input means for register- 
ing the' audio 'data such as voice into the audio 
memory may be arranged in the same way as a 
microphone 1 8 and a speaker 9 shown in FIG. 2. 
This arrangement is an example, and other ar- 
rangements may be adopted. 

In brder to enable the user to identify a calling 
side of telephone number data which is registered 
as 'a one-touch dial, only voice may be used with- 
out the LED 7. 

Claims 

1. A telephone apparatus comprising: 

~ decode means for detecting information on 
the telephone number of a calling side which is 
transmitted together with bell signals through a 
telephone line and decoding the telephone 
number information; 

' memory means in which telephone num- 
ber data of call sides' are stored' in correspon- 
dence with plural respective operation keys; 

comparison means for comparing the tele- 
phone number data stored in said memory 
means with output data 1 of said decode means 
* which are obtained by decoding the telephone 
number information 'transmitted ' through the 
telephone line when a call is received; and 

output means for indicating an user that 
the received call corresponds to one of the 



telephone number data which have been al- 
ready stored and registered in said memory 
means when a comparison result of said com- 
parison means represents coincidence be- 
5 tween the output data of said decode means 

and one of the telephone number data stored 
in said memory means. 

2. A telephone apparatus according to claim 1, 
10 wherein said output means comprises plural 

indication units each of which is provided in 
correspondence with each of said plural opera- 
■* tion keys, and driving control means for selec- 
tively driving said indication unit corresponding 
75 * to the operation key for the coincident tele- 

phone number data on the basts of the com- 
parison result. 

3. A telephone apparatus according to claim 1 or 
20 2, said apparatus further comprises a name- 
writing area in which the names of the call 
sides whose telephone number. data have been 
stored in said memory means can be written in 

. f correspondence with the respective operation 
25 keys, and wherein said output means com- 

prises plural, indication units each of which is 
provided in correspondence with each of the 
names written in said name-writing - area, and 
- driving control means for selectively driving 
30 said indication unit corresponding. to the opera- 

tion key for the coincident telephone number 
data^on the basis of the comparison result. 

- 4.- A telephone apparatus-according to claim 1 or 
35 2, said apparatus further comprises a name- 

writing area in which the names of the call 
• " 1 sides whose telephone number data have been 
stored in said memory means can be written in 
correspondence with the respective operation 
40 keys, and wherein said output means com- 

prises - illumination , means for illuminating 
name-written portions written in said name- 
writing area from a back side thereof, control 
means for controlling said illumination means 
45 to selectively illuminating .the name-written por- 

tion corresponding to the coincident telephone 
number data on, the basis of the comparison 
result. 

so 5. A telephone apparatus according to claim 1 or 
2, wherein said output means comprises audio 

' ■* " data memory in which names corresponding to 
the' telephone number data, stored in said 
'memory means are stored as -it-he audio data, 

55 electro-acoustic * transducing means to which 

the audio data are supplied from said audio 
data memory, and. control, means for control- 
ling said. electro-acoustic, transducing means to 
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reading out the audio data corresponding to 
the coincident telephone number data from 
said audio data memory on the basis of the 
comparison result, and outputtinga voice re- 
presenting the name corresponding to the co- 
incident telephone number data. 

6. A telephone apparatus according to claim 5, 
said apparatus further comprises bell stop 
means for stopping a bell sounding on the ■ 
basis of the comparison result. , 

7. ■ A telephone apparatus according to claim 1 or 

2, wherein said, output means comprises sound 
tone switching means for altering the sound 
tone of a bell, and control means for controlling 
said sound tone switching means to alter the 
bell sound tone to a sound tone different from 
a normal sound . on the basis of the comparison 
result. 

8: A telephone apparatus comprising: 

decode means for detecting information on 
the telephone number of a calling side trans- 
mitted through -a telephone line and decoding - 
the telephone number information; j - 

memory means in which telephone num- 
ber data of calling sides are stored in cor- 
respondence with . plural respective operation 
■ - - - keys; . r o 

■ a, name-writing area in* which names of call 
■ sides corresponding to .the telephone number 
data stored in said memory means can be 
written in correspondence with said respective 
operation keys; ' 

indication means for indicating each of 
• " name-written portions of - said- name-writing 
area; - ^ 

comparison means for reading out the 
telephone number data from said memory 
means and. comparing -the decoded output of 
< said' decode means with the read-out tele- 
phone number 'data when; a call is received 
through the telephone line and the telephone 

■ \- number information of the calling side is de- 

■ • tected;and • ■ 

driving circuit' means for driving said in- 
dication means so that when said comparison 
means detects coincidence between the tele- 
phone number- data decoded ;by said decode 
means and one. of. the telephone number data 
stored in said memory means; a name-written 
portion of :the calling side which corresponds 
to the detected coincident telephone number 
data-in the name-writing area is indicated. 

9. A telephone apparatus according , to claim 8, 
w herein said indication means, comprises light 



emitting elements provided in the neighbor- 
hood of name-written portions each of which is 
written in correspondence with each of said 
operation keys. 

5 - • ... 

10. A telephone apparatus according to claim 8 or 
9, wherein said indication means is designed 
so that when any coincident telephone number 
data is detected by said comparison means, 
w said indication means indicates an operation 

f portion of the,, operation key corresponding to 
..the detected coincident telephone number 
, data. , 

75. 11. A telephone apparatus according to claim 8, 9 
. or 10, wherein said indication means com- 
prises illumination means for individually illu- 
minating each of name-written portions of said 
name-writing area from a back side thereof, 
20 - said name-written portions being written in cor- 
respondence with each of said operation keys, 
; : -and- when any coincident telephone number 
data is detected by: said .comparison means, 
. said illumination . means illuminates the name- 
25 .written portion corresponding to . the detected 

coincident telephone number data. 

12. A telephone apparatus comprising: 

. decode means, for detecting information on 
30- . . the telephone number of a calling . side trans- 
. mitted through^ telephone line and, decoding 
the, telephone number information; 

memory .means in which .telephone num- 
ber data of calling sides, are, stored in cor- 
35 \ respondence with , plural respective operation 
> . ; , ,z keys; ; ; 

recording and reproducing rneans for re- 
cording and reproducing as audio data names 
of call sides corresponding to the telephone 
40 number data stored in said memory means in 

correspondence with each of said plural opera- 
tion keys;.. . , 

a speaker unit to which, the audio data 
outputted from said recording,and reproducing 
45 -,.. means. are-supplied; ... 

comparison means, for reading out the 
telephone number data, .from said memory 
. . means and comparing the read-out telephone 
number data with the telephone number data 
50 • decoded by, said, decode means when a call is 
received through the telephone line and the 
. telephone number information of the calling 
■ > x. v . side is detected; and 

. . control means for controlling said record- 

55; ,;',,( <-. -ing and reproducing means so that when said 
comparison means detects any coincidence 
r • between the telephone number data stored in 

.said memory means and the telephone num- 
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ber data decoded by said decode means, the 
name of the calling side corresponding to the 
coincidence-detected telephone number data 
is reproduced and output to said speaker unit. 

13. A telephone apparatus according to claim 12, 
said apparatus further comprises a name-writ- 
ing area in which names of call sides cor- 
responding to the telephone number data 
stored in said memory means can be written in 
correspondence, with said operation keys, in- 

- dicating means for indicating each of name- 
written portions of the call sides' which are 
written in said name-writing area, and driving 
means for driving said indicating means so that 
when said comparison means detects any co- 
incidence between the telephone number data 
stored in said memory means and the tele- 
phone number data decoded by said decode 
means, the name of the calling side corre- 
sponding to the coincidence-detected tele- 
phone number data is indicated. 

14. A telephone apparatus according to' claim 13, 
wherein said indication means is designed to 
indicate each of operation portions of said plu- 
ral' operation keys so that when said compari- 
son means detects the same telephone num- 
ber data, the operation portion of the operation 

v key corresponding to the detected telephone 
number data is indicated. ' * 

15. A telephone apparatus according to claim 13, 
wherein said- indication means comprises illu- 
mination means for individually illuminating 
each of the name-written portions written in 

* -said' name-writing area in correspondence with 
said respective operation keys from a back 
side thereof, and when said comparison means 
■ * detects the same telephone number data, the 
name-written portion corresponding to the de- 
tected telephone number data is illuminated by 
said illumination means. 

16. A telephone apparatus according to claim 12, 
said apparatus further comprises bell stop 
means for stopping bell sound on the basis of 
the comparison result. 



17. A- telephone apparatus comprising': 

decode means for' detecting information on 
the telephone number of a calling side which is 
transmitted together with a bell sound through 
a telephone line; ' 

a first memory for storing the- telephone 
'■' ■ number data decoded by said decode means; 

a second memory in which telephone 
number data of call sides are stored in cor- 



respondence with plural operation keys; 

. a name-writing area in which names of the 
call sides corresponding to the telephone num- 
ber data stored in said second memory can be 

5 written in correspondence with said respective 

operation keys; 

indicating means for indicating each of 
name-written portions of the call sides which 
are written in said name-writing area; 

10 • a comparison and coincidence circuit for 

reading out the telephone number data from 
said first memory and the telephone number 
data said second memory and comparing 
these telephone number data to detect whether 

75 any coincident telephone number data exists 

. between these, data when receiving a search 
instruction; and 

driving, means for controlling said indicat- 
ing means so that when said comparison and 

20 coincidence circuit detects • coincident tele- 

phone number data, the name-written portion 
of a .call side which corresponds to the de- 
tected . coincident telephone number data is 
indicated. • . 

25 ' • 

18. A telephone apparatus comprising; 

decode means for detecting information on 
the telephone number of a calling side trans- 
mitted, through a telephone line and decoding 
30 the detected telephone number information; 

a first memory for storing the. telephone 
number data decoded by said decode means; 
• ■ .- a second memory in which telephone 

number data of call sides are stored in cor- 
35 respondence with plural operation keys; 

recording and reproducing means for re- 
cording and reproducing as audio data names 
of the call sides corresponding to the tele- 
phone number data which are stored in said 
40'*. second memory in correspondence with said 
, . > plural operation keys respectively; 

. a speaker unit to which the audio data 
outputted from said recording and reproducing 
means are supplied; . , .. 
45 - comparison- and coincidence circuit for 

reading out the telephone, number data from 
said first memory and the telephone number 
data from . said second memory and comparing 
these data to detect whether any coincident 
so telephone number data exists between these 

data ^when receiving a search' instruction; and 
control means for controlling said record- 
- ing and reproducing means so that when said 

« * • comparison and coincidence .circuit detects co- 
55 incident telephone number data, the name of 

the call* side corresponding ■> io the detected 
* telephone number data is reproduced and out- 
putted from said speaker unit.. . 
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19. A telephone apparatus comprising: 

decode means for detecting information on 
the telephone number of a calling side which is 
transmitted together with bell signals through a 
telephone line and decoding the telephone 
number information; 

memory means in which telephone num- 
ber data of call sides are stored in correspon- 
dence with plural respective operation keys; 

plural indication units provided in corre- * 
; spondence with said operation keys; 

comparison means for comparing the tele- 
phone number data stored in said memory 
means 'with the output' data of said decode 
means which is obtained by decoding the tele- 
phone number information transmitted through 
the telephone line when a call is received; and 

control means for selectively driving said 
indication Units "so that when the comparison 
result of said comparison means represents 
- that the output data of said decode- means is 
coincident with one of the telephone number 
data stored in said memory means, the indica- 
tion unit of the operation key corresponding to 
the coincident telephone number data is selec- 
tively driven. 

■20. A telephone apparatus according to claim 19, 
said apparatus further comprises, a .name-writ- 

• ing area in which names' of call sides cor- 
responding ' to the telephone number data 
stored in said' memory . means can be written in 
correspondence with "said operation keys, and 
wherein each of ' said indication : units is pro- 
vided in correspondence with, each of the 
names which are written in-, the name-writing 
area. • 

21. A telephone apparatus according to claim 19, 
said apparatus further comprises sound tone 
switching means for altering a sound tone of a 
bell, and wherein -said control means controls 
said sound tone switching means on the basis 
of the comparison result to alter the sound 
■ tone to a sound tone* different from that at a 

• ' normal call reception time.. 

-22. A telephone apparatus comprising:. 

decode means for detecting. information on 
the telephone number of a calling side which is 
transmitted together with bell signals through a 
telephone line; ' . •■ ■'. " - 

memory means in which telephone num- 
ber data of call sides 'are. stored in correspon- 
dence with plural' respective operation keys; 

plural first display units which are provided 
'in correspondence with said respective opera- 
tion keys;. 



a second display unit for displaying the 
data decoded by said decode means; 

comparison means for comparing the tele- 
phone number data stored in said memory 

5 means with the output data of said decode 

means which is obtained by decoding the tele- 
phone number information transmitted through 
the telephone line; and 
• control means for controlling said first and 

10 second display units so that when the compari- 

son result of said comparison means repre- 
sents that the output data of said decode 
• means is coincident with one of thetelephone 
number data stored in said memory means, 

;s- one of said first display units corresponding to 

the operation key for the coincident telephone 
number data is selectively driven, and when 
the comparison result represents that no co- 
incident telephone number data exists, the 

20 telephone number data of the .calling side 

which is .decoded by said decode, means are 
displayed on said second display unit. 

23. A telephone apparatus according to, claim 21, 
25 said .apparatus further comprises a name-writ- 
ing -area in which names. of cajl ■ sides cor- 

■ . responding - to the telephone number data 
■ stored in said memory, means can be written in 
correspondence with said operation keys, and 
30t.:\- wherein said first display units are .respectively 
provided in correspondence with .the plural 
names written in said name-writing area. 

; t . ■ ' - • . .. " * 

24. A telephone apparatus according to claim 21 
35- ■ . - or 22,. said apparatus further comprises sound 

tone switching means for altering a sound tone 
of a bell, and wherein said control means con- 
. „ trols said sound tone .switching means on the 

• ■basis, of the comparison result to. .alter the 
40 • sound tone of the. bell to a sound tone different 

- from 'that-at a call reception time. 

25. A telephone apparatus comprising: , 

decode means for detecting information on 
45 the telephone number of a calling side which is 

: transmitted together with bell signals through a 
- * telephone line and decoding the telephone 
number information; ; ... 

a first memory in which telephone number 
so data of call sides are respectively stored in 

*■■...- , correspondence with plural operation keys; 

% a second- memory in which audio data of 
names of the call sides are respectively stored 
in correspondence with said plural operation 
55 , keys;.; ( 

-r . " electro-acoustic transducing means to 
r -, ,.- which the audio data read out from said sec- 
ond memory are supplied; 



1 1 



21 



EP 0 624 966 A2 



comparison means for comparing the tele- 
phone number data stored in said first memory 
with the output data of said decode means 
which is obtained by decoding the telephone 
number information transmitted through the 5 
telephone line when a call is received; and 

control means for controlling said second 
memory and said electro-acoustic transducing 
means so that when' the comparison result of 
said comparison means represents that the w 
output data of said decode means is coinci- 
dent with one of the telephone number data 
stored in said first memory, the audio data of 
the name of the call side corresponding to the , 
coincident telephone number data are read out 75 
from said second memory and reproduced 
from said electro-acoustic transducing means. 

26. A telephone apparatus according to claim 25, 

said apparatus further comprises bell stop . 20 
means for stopping the bell sound on the basis 
of the comparison result. 
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(54) Telephone apparatus providing calling party identification 

(57) A telephone apparatus includes a decoder, a 
memory, a comparison circuit and an output device. The . , 
decoder serves to detect telephone number information ^ 
of a calling side which is transmitted together with bell 
signals through a telephone line to decode the telephone " \ V;;,/ 
number information.' The memory is stored with tele- """ - - . ; t 
phone number data of call sides in correspondence with 
plural operation keys, respectively. The comparison cir- 
cuit serves to compare the output data of -the decoder 
with the telephone humberdata stored in the memory 
when a call' is received.- When any coincidence is 
detected between the output data of the decoder and trje 
telephone number data of the memorf on the basis of ; * 
the comparison result of the comparison circuit, the out- n \ . , , 
put device notifies an user that the call corresponds to 
one of the telephone number data stored in the memory. 
The output device includes plural display (indication) 
units which are respectively provided in correspondence 
with the plural operation, keys, and a driving control circuit • 
for selectively driving the display unit of the operation key 
corresponding, to the coincident telephone number data r'. 
on the basis of the comparison result. Alternately, the 
output device may include audio data memory in which . .. 
names of call sides corresponding to the telephone " 
number data stored in.the memory are stored as audio 
data in correspondence with the operation keys, an elec- 
tro-acoustic transducer to which the audio data read out — 
from the audio data memory aresupplied, and a control-. „ v , . 
ler for reading out the audio data corresponding to the 
coincident telephone number data from the audio data 
memory and outputting (reproducing) the audio data 
from the-electro-aicbustic;" transducer on* the basis of the ■ : 
comparison result. •- ■ - — - 
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